Work Order ID 87155 
July-11-12 9:44:07 АМ 


ЕДІ ан ЕМОПООАОЛ 0“ s зе" мея 


Item ID: e 


Revision ID: | 
Item Name: А >  Crosstube Turning Detail Sto Ж N с 2 * 
Start Date: ч еш 7/ 11/12 Start Qty: 1.00 *4 * Cust Item ID: 
Required Date: 8/03/12 Req'd Qty: 1.00 *4 * Customer: 
Reference: | 
= нага Үс; g Бр MR PME AER zc DEC дашы Run Start ж * 
Approvals: Process Plan: _ ' Z , Date 2 Tooling: 2. Date: RENE N R 1 
Sto 
о: _ Dat: 7 SPC(Y/Ny ___ Паге: __ | P ж М R 2* 
Sequence ID/ == Operation | о "E __ Set Up/ | ToollD Tool# Plan ` Accept Reject Reject Insp. 
Work Center ID | Description Run Hoars Code Qty . Qty Number Stamp Я 
| Draw Nbr Revision Nbr ; 2 
š сас саш d # 
! D412-664-243 Rev E(DEO) | : i 
100 0.00 REM 
* 1 nn* I MORI SEIKI CNC LATHE LARGE / 
Mori Seiki ` Мето 00 — с c c растави а EE 
Mori Seiki CNC Lathe Large 1-ЕШ tube with sand & install plugs 078534 on both ends as per Folio FA166 РУМ. 
2-Turn first side as per Folio FA166 . š ; 
- 3- File transition lines smooth. m i А | 2/55 
FOLIO REV: кей 
DWG REV: ' f ; 
ч i 
110 ОСІ- Inspect dimensions to dimension sheet 0.00 
*140* 2 сф. 
ees Memo 10.00 š = 
Quality Control і f š gr) 4, L 


n 


Dart Aerospace Ltd | 


шо: ес WORK ORDER CHANGES 


Approval 
DATE | STEP PROCEDURE CHANGE || ове |оу| Chief Eng / =. 
Prod Mqr nspector 


Part No: D 41204 ZOSTAN N PAR #: ____ Faut Category: бб ENTE CR: Yes No ve ri Date: ( 
p Disposition: (9900-04 MA QA: МС Closed: ⁄ (| Date: UEA 


WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 
Description of NC - = = Verification Approval | Approval 
Chief Eng Chief Eng Date 
2. 


(282%! 160 CD of ср s 2.7186 Вссе ке, zu | ОХ 
о. | | t SS |5ф$® | 55 
ОК 5%, Cn HS lengh 9 | а $ 15 
bua ому. | run 9-65 


NOTE: Date & initial all entries 


HMFORMS Quality Assurancevapproved QANCRWO RevE 


, 
з 


-July-11-12. 9:44:07 AM 


Page2 


D412-664-203TRN 


Item ID: Accept * N on 0040 1 n 0* Setup Start Ж N Q 1 ж 
Revision ID: ` ` 
Item Name: Crosstube Turning Detail Stop ж N с 2 * 
Start Date: 7/11/12 Start Qty: 1.00 ж4% Cust Item ID: 
Required Date: 8/03/12 Req'd Qty: 1.00 *4 * Customer: 
Reference: 
- = == ЕЕ = Run Start œ% * 
Approvals: Process Plan: Date: _ Tooling: A . Date: N Р 1 
Sto 

QC: _ _ Date: _ SPC (Y/N): Б Рае: 0 4 * М R 2 * 
Sequence ID/ Operation Set Up/ | ToolID _ Tool£ Plan - Accept Reject Reject Insp. 
Work Center ID Description Run Hours Содс Qty Qty Number Stamp 
120 0.00 
*42(* MORI SEIKI CNC LATHE LARGE 4 е 2-72-23 
Mori Seiki T 0.00 Е £= 42-7 


Mori Seiki CNC Lathe Large 


130 


*4^20* 
QC 


Quality Control 


140 


*1A0* 
QC 


Quality Control 


1-Тшт second side as per Folio FA166 
2- File transition lines smooth. 
3- Remove sand and plugs 


4-Scribe part де лш # using vibrating stilus 


FOLIO REV: 
DWG REV: 


QCI- Inspect dimensions to dimension sheet 


Memo 


0.00 


0.00 


* PERFORM ULTRA SONIC MEASUREMENT 


ОС8- Inspect parts - second check 


Memo 


0.00 


0.00 


E Et. 12-3-23 


+ CHECK ULTRA SONIC MEASUREMENT AND ORIENTATION FOR 


BENDING 


212225 


Dart Aerospace Ltd | 
WORK ORDER CHANGES | 


Approval 
DATE | STEP PROCEDURE CHANGE |ву | oae |ау Chief Eng / Approval 
Prod Mar nspector 


Part No: PAR #: Fault Category: NCR: Yes Мо РОА: Date: 


Resolution: Disposition: : QA: N/C Closed: Date: 


Lm Corrective Action Section B isis ta. 
Description of NC — - — — - Verification | Approval | Approval 
DATE STEP Assis A Initial Action Description Sign & Section C Chief Eng QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMSQuality Assurancexapproved QANCRWO RevE 


July-11-12 9:44:07 AM 


Work Order ID 87155 


E cm 


]tem ID: 


D412-664-203TRN 


Page 3 


Accept 


Hand Finishing Crosstubes 


160 
*14R60* 
QC 


Quality Control 


L- PRESSURE WASH X-TUBE INSIDE AND OUT 


2- ACID ETCH X-TUBE INSIDE AND OUT. USE RED SCOTCH BRITE 
ОС5- Inspect part completeness to step on W/O 0.00 


0.00 


*NOOOOAO01 0“ Setup Start *NQG 1 * 

Revision ID: i » 
Item Name: Crosstube Turning Detail Stop Ж N Q 2 * 
Start Date: 7/1172 Start Qty: 1.00 *4* Cust Нет ID: 
Required Date: 8/03/12 Req'd Qty: 1.00 *4* Customer: 
Reference: | 

7 E m Tx š ü Run Start д * 
Approvals: Process Plan: Date Tooling: ыал _ Паје: 2 N R 1 

Sto 

ӨС ы = ыз са р Date ___ SPC(Y/N): Date: P ож NR^2* 
Sequence ID/ a < Operation | Set Up/ in _ Tool ID Tool& Plan Accept Reject Reject Insp. 
Work Center ID Description Run Hours Code Qty Qty Number біапір 
145 0.00 
*4AR* O SAO _2.- 225 
Crosstubes Memo 0.00 
Crosstubes GRIND ONLY TRANSITION LINES SMOOTH LONGITUDE WAY. 
150 0.00 
*4R(0* A2? SAN) АЕ Беат 
HandF Xtube Memo 0.00 


Memo 


ТЕР СӘ 


Dart Aerospace Ltd 
WORK ORDER CHANGES | 


Пер | 
Approval | Approval 

DATE | STEP PROCEDURE CHANGE By Qty | слегело/ | РР 7 
Prod Mgr Паре 


Part No: PAR #: Fault Category: МСН: Yes Мо ООА: Date: 
Resolution: Disposition: : QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Ore uve Action SOR Verification | Approval | Approval 
Section C Chief Eng QC inspector 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance'approved QANCRWO RevE 


ЕЈ 
B 


Work Order ID 87155 
July-11-12 9:44:07 AM 


*87155* 


Раре 4 


Item ID: D412-664-203TRN Accept * * 
КЕ NOO004A40100* 5» start хус 
Revision ID: 
Item Name: Crosstube Turning Detail Stop Ж N с 2 * 
Start Date: 7/11/12 Start Qty: 1.00 4“ Cust Item ID: 
Required Date: 8/03/12 Req'd Qty: 1.00 * 4 * Customer: 
Reference: 
Е 5 Е = Run Start ж * 
Approvals: ProcessPlan: 0 Date .  . Tooling: Date: N R 1 
Sto 
QC: _ Date SPC (Y/N): Date: P ж N R 2 * 
Sequence ID/ Operation Set Up/ Tool ID Tool£ Plan Accept Reject Reject Insp. 
Work Centcr ID Description Кап Hours Code Qty Qty Number Stamp 
170 0.00 
; — 
*470* Packaging 3477 720 — 225 
Packaging Memo 0.00 D= 22/6 > 
Packaging Identify and stock in kanban rack 
Location: i у e 
180 QC21- Final Inspection - Work Order Release 0.00 
*180n* MLT 122225 
QC Memo 0.00 


Quality Control 


p оу 


же” 


Dart Aerospace Ltd 


Part No: PAR #: 


Resolution: 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance'approved QANCRWO RevE 


WORK ORDER CHANGES 


n 
$s, 
Ve. 


Approval | Approval 
Chief Eng / ос! 
Ргод Маг nspector 


Fault Category: NCR: Yes No DQA: Date: 


Disposition: ` QA: N/C Closed: 


Corrective Action Section B 


Picklist Print Page 1 
July-11-12 9:44:06 AM 


Work Order ID: 87155 
Parent Item: D412-664-203TRN 


Start Date: 7/11/12 Required Date: 8/03/12 
Parent Item Name: — Crosstube Turning Detail Start Qty: 1.00 Required Qty: 1.00 
Comments: IPP Rev:A 08-03-06 newissue DD verified by:eec 
IPP Rev B 08.04.02 Removed polish EC verified by: DD "EE Е | 

Compcuent Кет ID/ Replacement Mfg/ Bin Primary Last Route Unitof Qty on Qty per Kit Total Qty Date Status 
Item Name ` Item ID . Purch Item Location Location Seq ID Measure Hand Qty Issued Issued 
D6009-129 | Manufactured № ^^ /—— — Q0 кв 19000 1 1 | 
Crosstube Material - 

Location Loc Oty Loc Code 

LG 19 


19 — ЕНЕ emm, L 8679 


Dart т Деғоврасе па ` 


Approval | approval 
Chief Eng / 
Prod Mar QC Inspector 


Part No: PAR #: Fault Category: МСН: Yes Мо РОА:____ Раше: 


Resolution: Disposition: : QA: N/C Closed: Date: 


NCR: WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 
Description of NC 
Ез А Initial Action Description Sign & 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMSQuality Assurancevapproved QANCRW O RevE 


Verification | Approval | Approval 
Section C Chief Eng QC Inspector 


| 
BEN 
4 
р 
ШЕН x 
| 


H:AFORMSQuality Assuranceapproved ОАТ FAlxtube Rev С 


DART AEROSPACE LTD [| Могк Огіег — у 2757 57 
оз =, 
Description: Crosstube Assembly (412 High Aft 
NN сектасы RES CAE Ба ар 
Inspection Dwg: D412-664-243 Rev: E 22). Раде 1062 | 
FIRST ARTICLE INSPECTION CHECKLIST | 
5 Actual 
Е 
2.684 +0.005/-0.000 [7.0601 — | [eran 
+0.005/-0.000 | 2 и = ШИЕ 33 
| 288 | +0005-000 | $6/7| ^" | . [| | | 
«0005-0000 | Z (224 7 | |. |] ] | | y 
| 313 | +0.005/-0.000 | 3 -J6 | — | | | | | 
+0.005/-0.000 |3. 5 / у I j 
< 543 | B CMS Ура ВАВ 
A| 2990 | +0.005/-0.000 [2.340 -2 469 БЕК КЕСЕ eor re M 
i +0.005/-0.000 | “д. G27 = O з. 
[суз e б се л з НЕМ Един 
050 d кел Сие | 
К0.063 +/-0.010 Е 
„60.500 | «000 | seo | у MIU DE ERE 
— n и dC | — ver^ 
RSEN NER EO БЕЙ 1 де 
|264 | +0.005/-0.000 | 2 2271 ^^, | иил 
| 284 | +0.005/-0.000 | 7. 9685 | ^^ | | | l| | 
| 3.019 | +0.005/-0.000 | 2,0 PARERE MERE Банкке 
| 31369 ___| +0.005/-0.000 | 2 122 | 7. | | | || | 
| 330 ___| +0.005/-0000 [7515 | _ j | |l. o> 
m 3.429 +0.005/-0.000 |24*52 | ^^»| . |l | 
Š 2.990 +0.005/-0.000 | 2.294 и 
o 2.618 +0.005/-0.000 | 2.6022 | 7 | 14 [| | 
“авт іре 
0.200 О Vern 
К0.063 Z ЖОЛАН а а 
4 RO.500 Y PR r 
4.971 
= 7200 | 10-9). 


NCR: Yes / No 


DISPOSITION 


Work Order: 


Part No. 


Use-as-is 
NCR No. š Work Order Update 


Landing Gear General 
E Bending Ш Вепа 
| | Centre Not Concentric to O/S mM BOM/Route 
| Cracks | |Broken/Damaged 
ш Crushed/Crimped. || Вигг5 
m Cuffs Е Contamination 
| [Heat Treat | [Countersink 
E inspection Strip in Tube m Cut Too Short 
| | Ripples in Bend Es Drill Holes 
lš Torque Waves in Extrusion m Drawing 
m Turning Sequence m Finish 
m Wave/Twist in Tube N Folio . 


H:/FORMS/Quality Аззигапсе\арргоуед QA/NCRWO Rev G 


WORK ORDER NON-CONFORMANCE / UPDATE 


AGAINST DEPARTMENT/PROCESS 


Skid-tube 
Machining 
Thermoforming 
Large Fab 


FAULT б FAUTCATEGORY — 0 | 


| | Grain 

Е Hardware 

| | Inspection Incomplete 

m Instructions Incomplete/Unclear 
Ш Maintenance 

Ш Mislabeled 


E Misread 
Я Offset 


ы Out of Calibration 
g Out of Sequence 
N Outside Dimensions 


Crosstube 
Small Fab 
Finishing 
Composite 


DQA: 


" QA Closed: 


Water Jet 

Prod. Eng. Cóor. 
Rec/Store/Packàging 
Supplier 


Ovalized 

Over/Under tolerance 
Part incorrect 

Part Lost/Missing 
Part Moved 
Positioned Wrong 
Power Loss/Surge 


Engineering 
Quality 
Other 


Pressure/Forced 
Temperature/Cure 
Weld 

Wrong Stock Pulled 


ШЕ Other 


Description: Crosstube Assembly (412 High Aft 


inspection Dwg: D412-664-243 Rev: E 


— — READING 1 
— — READING 2 
-- READING 4 


Location 


READING 1 


READING 2 


L 277 | Zb 
о "| 574 aage | .505 
слани ГВ 

READING 5 
"| a4 
L= 


= 0 


Audited by: 
Date: 


Measured by: Kc : 
Date: 2-7-7 


Change 


Date 


04.06.16 | New Issue 
| B | 06.03.09 | Dwg Rev updated 


DART AEROSPACE LTD Work Order: 
в ж = АДИ ЕВЕ SEDEM MNT 


P/O D412-664-203 


Part Number: D412-664-243 . 
о D HCM CRURA 
| 1L... Page 2 of 2 


WALL THICKNESS MEASUREMENT 


READING 5 


----- READING 6 
---- READING 7 


Deviation 
Aw 
max-min 

— 


ol? 


272 ; 
| 
‚О 
4494 | 


TOLERANCE 
w4 


Й 


(ЕЕ 
це; 015 
ШАЛА OL. | боз 
Olle 


Calibration Result 
Actual Block Thickness: _/22- 500 
Sitescan 250 Measured Thickness: 22 50 O 
Preliminary Approval 


______ме | 


KJ/JLM 
KJ/JLM 


07.05.08 | Tolerance updated for dimension 4.971 


10.02.02 | Dimension 124.100 was 124.09 


Ir esi 
KJ/JLM БИШНЕ 
КЈ т À 


DQA: Date: 


| NCR: Yes / No WORK ORDER NON-CONFORMANCE / UPDATE 
x ` QA Closed: Date: 


AGAINST DEPARTMENT/PROCESS 


Water Jet Engineering 
Prod. Eng. Coor. Quality 
Rec/Store/Packaging Other 


Supplier 


| DISPOSITION 
| Work Order: 


Skid-tube 
Machining 
Thermoforming 
Large Fab 


Root Description of work order update Initial Action Sign & 
Cause -Date | Step | Qty or Non-conformance Chief Eng Description Date Verification QC Inspector 


Crosstube 
Small Fab 
Finishing 
Composite 


Rework 

Scrap 

Use-as-is 

Work Order Update 


Part No. 


Lid EDS asas 


Е: ас” | 


Landing Gear 
| E Bending 
м Centre Not Concentric to O/S 
|| Cracks 
| | Crushed/Crimped. 
Шо: 
E Heat Treat 
E Inspection Strip in Tube 
a Ripples in Bend 
|| Torque Waves in Extrusion 
|| Turning Sequence 
E Wave/Twist in Tube 
H:FORMS/Quality Аѕѕигапсе\арргоуей QA/NCRWO Rev G 


General 
m Bend 
| |BOM/Route 
| |Broken/Damaged 
| | Burrs 
Ш Contamination 
m Countersink 
| | Cut Too Short 
| Drill Holes 
Ш Drawing 
| | Finish 
| Folio 


FAULT АО | 


ІҢ Grain 

[: 4] Hardware ` 

Ш Inspection Incomplete 
iB Instructions Incomplete/Unclear 
|| Maintenance 

Ш Mislabeled 

g Misread 

| Offset 

im Out of Calibration 

al Out of Sequence | 
и Outside Dimensions 


Ovalized 

Over/Under tolerance 
Part Incorrect 

Part Lost/Missing 
Part Moved 
Positioned Wrong 
Power Loss/Surge 


Pressure/Forced 
Temperature/Cure 
Weld 

Wrong Stock Pulled 


E Other 


Part Number Description 
UU esl 
D412-664-243 CROSSTUBE ASSEMBLY (412 HIGH AFT) 


[— — —| 

| X | 

[— =] 

| 1 _ | 06009-129 CROSSTUBE 

D3595-063-570 RUBBER CUSHION 
1 E 

| 2 | 

| 2 | 

НЫ 

| 4 | 

| 2 | 

[= 


02896-1 SUPPORT 


D3189-1' CHAFING SHIELD 


D2856-600-1009 ABRASION STRIP ` 
Пера асына 


MS21920-28 CLAMP | 
М521920-30 CLAMP (OR М521920-32 


ІІІ 2222 29 
A/R | MAGNOBOND 6398 | ROCKWELL SPECIFICATION RBO-120-023 ADHESIVE 


(TEXTRON/BELL SPEC. 299-947-100, TYPE Il, CLASS 2 
ADHESIVE 


GENERAL NOTES: 


1) MATERIAL: MANUFACTURED FROM D6009-129 
FINISHED LENGTH = 124.100+0.020 (BEFORE BENDING/TRIMMING) 

FINISH: CHEMICAL CONVERSION COAT PER DART QSI 005 4.1 

PRIME INSIDE AND OUTSIDE PER DART QS! 005 4.2 

PAINT OUTSIDE PER DART QSI 005 4.2 
TOLERANCES ARE PER DART QSI 018 UNLESS OTHERWISE NOTED. 
UNITS: INCHES UNLESS OTHERWISE NOTED. 
BREAK SHARP EDGES: 0.005 TO 0.010 MAX. 
IDENTIFICATION: SCRIBE DART PART NUMBER *0412-664-243° AND BATCH NUMBER ON INSIDE OF 
CUFF USING VIBRATING STYLUS. 
WEIGHT: 47.0 Ibs (PER IIN-D212-664) 
PART IS SYMMETRIC ABOUT CENTERLINE. 
RUN CUTTER OFF PART. BLEND OUT EDGE LONGITUDINALY, TRANSITION SHOULD BE SMOOTH. 
BEND PROGRESSIVELY WITH A MINIMUM OF 8 PASSES. MAXIMUM TUBE FLATTENING DUE TO 
BENDING IS 6% BASED ON O.D. . 

11) LIQUID PENETRANT INSPECT OUTSIDE SURFACE OF CROSSTUBE PER ОЗІ 038. | 

12) INSTALL 02896-1 SUPPORT USING 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 6398 TO THE 
SURFACE OF D2896-1 THAT WILL BE IN CONTACT WITH THE CROSSTUBE PER QSI 015. LET CURE 
FOR 12 HOURS AFTER INSTALLATION AND PRIOR TO PACKAGING. - 

13) INSTALL М521920-30 CLAMPS (OR -32) WITH D3595-063-570 RUBBER CUSHIONS TO SECURE THE 
D2896-1. SUPPORT ON TOP SIDE OF THE CROSSTUBE. ENSURE CLAMPS ARE OPPOSITE OF 
CROSSTUBE SUPPORT. 

14) INSTALL D2856-600-1009 ABRASION STRIPS WITH A 0.13 REF GAP ON BOTTOM SIDE OF 
CROSSTUBE PER 05! 035. | 

15) EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE TUBE. THE 
OUTSIDE SURFACE MUST BE SMOOTH AND FREE FROM SURFACE DEFECTS SUCH AS SCRATCHES, 
NICKS, OR DENTS. DEFECTS UP TO 0.005" MAY BE BLENDED OUT LONGITUDINALLY. 
CIRCUMFERENTIAL GRIND MARKS ARE UNACCEPTABLE. 

16) TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE AT LEAST 1.5 THREADS SHOWING IN SAFETY AND 
THAT NUT HAS NOT BOTTOMED-OUT AFTER TORQUING. 


4 


© ATTACHED 


RELEASE 


& 2009 -40 


ма 


REFORMAT/REVISE GENERAL NOTES; i 09.09.30 
REORGANIZED VIEWS AND REFORMATTED DRAWING 

TO CURRENT STANDARDS; RELOCATED FLAG #6 PER 

PAR 08-046 (ZN А6-3); ADD TOLERANCE (2М B6-3, С4-3, 

С8-3 8 C5-3; MOVED TURNING DETAIL 8 UPDATED ` 

TOLERANCE TO SHEET 4. 


REMOVE D2732-058, CHANGE TO D3595-063-570 07.03.09 


REMOVE D2856-600-1087, ADD D2732-058 & 
MAGNOBOND 6398, М521920-32 WAS MS21920-30 


ADD HOLES FOR COMPATABILITY WITH BHT/AA 
SKIDTUBES 


NEW ISSUE | PH | 01.10.17 
REV. DESCRIPTION DATE 


pesen | fw | ACE LTD 
godes CANADA · 


неске —[ 47 — |onwmcuo | REV. E 
МЕС. АРРА. | № -|0412-664-243 SHEET 1 OF 4 


APPROVED | AO |ттЕ SCALE 
DEAPPR. | MU  |CROSSTUBE ASSEMBLY (412 НІ AFT)  NTS 
DATE 09.09.30 ее 
`. . NOT ТО ВЕ USEO FOR ANY PURPOSE CR COPIED OR COMMUNICATED ТО ANY OTHER PERSON WITHOUT. 
ree eed 


06.10.27 


f DQA: Date: I 
NCR: Yes / Мо WORK ORDER NON-CONFORMANCE / UPDATE 


QA Closed: Date: 


DISPOSITION 


AGAINST DEPARTMENT/PROCESS 


| Water Jet Engineering 

Prod. Eng. Coor. Quality 

Rec/Store/Packaging Other 
Supplier 


Work Order: 
Skid-tube 
Machining 
Thermoforming 
Large Fab 


Rework 
Part No. Scrap 


Crosstube 
Small Fab 
Finishing 
Composite 


Use-as-is 


NCR No. Work Order Update 


ЕЕ a ——— — 


Landing Gear 
Ш Bending 
Ш Centre Not Concentric to 0/5 


m Cracks 


|| Crushed/Crimped. 

m Cuffs 

| | Heat Treat 

E Inspection Strip in Tube 

E Ripples in Bend 

E Torque Waves in Extrusion 

| | Turning Sequence 

E Wave/Twist in Tube 
H:/FORMS/Quality Assurancevapproved QA/NCRWO Rev G 


General 
Ш Bend 
| |BOM/Route 
| |Broken/Damaged 
|| Burrs 
| | Contamination 
М Countersink 
Ш Cut Too Short 
Ш Drill Holes 
m Drawing 
| [Finish 
| |Folio 


А САТЕбОВ  4/ 2 SE LT CATEGORY 


Em Grain 

E Hardware 

m Inspection Incomplete 

mi Instructions іпсотріеќе/Опсіеаг 
| | Maintenance 

| | Mislabeled 


m Misread 
x Offset 


Ш Out of Calibration - 
| Out of Sequence 
Е Outside Dimensions 


Ovalized 

Over/Under tolerance 
Part Incorrect 

Part Lost/Missing 
Part Moved 
Positioned Wrong 
Power Loss/Surge 


Pressure/Forced 
Temperature/Cure 
Weld 

Wrong Stock Pulled 


| | Other 


03595-063-570 RUBBER CUSHION, 2X 


MS21920-30 CLAMP, 2X 
D2856-600-1009 ABRASION STRIP 
D3189-1 CHAFING SHIELD (1, INSTALLED OVER ABRASION STRIP) 
М521920-28 CLAMP, 2X 


pur 9255 _ 


D412-664-603 
BENT TUBE 


D212-664-243 
ASSEMBLY DETAIL 


APPLY MAGNOBOND 
BETWEEN D2896-1 AND 
THE CROSSTUBE 


ФИН | 
ELEASE 


з 0 1009 t. 


D2896-1 


D3595-063-570 
RUBBER CUSHION 
UNDER CLAMP, REF 


MS21920-30 
CLAMP, REF 


резом (| Му | 


DART AEROSPACE LTD ` 
DRAWN HAWKESBURY, ONTARIO, CANADA 

СНЕСКЕО | Q DRAWINGNO. ` . ВЕУ. Е 
МЕС. АРРА. | М 0412-664-243 SHEET 2 ОҒ4 


Авекомео | 747 [тт scare |- 
|ОЕАРРЕ. | = | СВОЗЗТОВЕ ASSEMBLY (412 НІ AFT) мт 


COPYRIGHT © 2001 BY DART AEROSPACE LTD 
DATE 09.09.30 ооо АТ ND CONF DENTIN. AND а вино ОН ТИЕ EXPRESS СОКТОН TRA T 
.09. Бала ары қаран И GER а WU 


SECTION А-А c; 
SCALE 4X 


SECTION B-B p42 
SCALE 4X : 


DQA: Date: 


NCR: Yes / No WORK ORDER NON-CONFORMANCE / UPDATE 


QA Closed: Date: 


DISPOSITION AGAINST DEPARTMENT/PROCESS 


Water Jet Engineering 

Prod. Eng. Coor. Quality 

Rec/Store/Packaging Other 
Supplier 


Root Description of work order update Initial Action Sign & 
Cause Date | Step | Oty or Non-conformance Chief Eng Description Date Verification QC Inspector 


Work Order: 
Skid-tube 
Machining 
Thermoforming 
Large Fab 


Rework 

Part No. Scrap 
Use-as-is 

Work Order Update 


Crosstube 
' Small Fab 

Finishing 
LIE 


pu o ИЕ О = тс c 


Landing Gear 


|| Bending 


| | Centre Not Concentric to O/S 


м Cracks 


|| Crushed/Crimped. 

E Cuffs 

| | Heat Treat 

E Inspection Strip in Tube 

|| Ripples in Bend 

| | Torque Waves in Extrusion 

m Turning Sequence 

| Wave/Twist in Tube 
H:/FORMS/Quality Аѕѕигапсе\арргоуей QA/NCRWO Rev G 


General 
a Bend 
| |BOM/Route 
| |Broken/Damaged 
Ш Burrs 
ІШ Contamination 
Е Countersink 
Ш Cut Too Short 
| |Drill Holes 
м Drawing 
FÉ Finish 
| | Еоћо 


b FAULTCATEGORY __________________________________ LT CATEGORY 


E Grain 

x Hardware 

м Inspection incomplete 

m Instructions Incomplete/Unclear 
м Maintenance ` 

м Mislabeled 


м Misread 
Я Offset 


м Out of Calibration · 
m Out of Sequence 
Em Outside Dimensions 


Ovalized 

Over/Under tolerance 
Part Incorrect 

Part Lost/Missing 
Part Moved 
Positioned Wrong 
Power Loss/Surge 


Pressure/Forced 
Temperature/Cure 
Weld 

Wrong Stock Pulled 


= Other 


31.96" (812mm) 
TO END OF R102.0 BEND 
ALONG CENTERLINE 


16.78" (426mm) —== LA 


ALONG CENTERLINE | 
с 


OF R30.0 BEND 


24.37+0.13 


25.94+0.13 В102.0+2.0 


13.26" REF D412-664-243TRN 


1 

| 

(337mm) | 
І 

52 | 

> SYM 20.38670 005 

; HOLE TO BE ALIGNED 
53.72+0.13 WITHIN #0.001 OF HOLE 
2 ON OTHER SIDE OF CUFF 


110.06+0.25 


R30.0£2.0 


о+2" 
Бо 2 


55.0310.13 


0412-664-603 [б> 
BENDING AND DRILLING DETAIL 


© DEÓ ATTACHED 
RE LEAS Em 


2009 -10-29 
мр 


резом | f£ |  DARTAEROSPACE LTD ` 
HAWKESBURY, ONTARIO, CANADA ` 
снескео [ 47  |oRAWwNGNO — | REV. E 
IMFG.APPR. | NN  |D412-664243 SHEET 30F 4 


APPROVED | AØ jme : . SCALE 
DE APPR: | “<Й- |CROSSTUBE ASSEMBLY (412 НІ АЕТ) NTS 
DATE 09.09.30 NNI Е Баган 
.09. ORE MED OR en ORDRE ROLE I er UTR PON 
eroe e icq 


@0.386`ф HOLE TO BE 
ALIGNED WITHIN 20.001 
OF HOLE ON OTHER SIDE 
OF CUFF 

2PL 


“S= 0.45090 


г SECTION C-C ps3 
съз VIEW О-О: CUFF DETAIL SCALE 4X 
SCALE 4X 


; DQA: ` - Date: | 
МСА: Yes / Мо WORK ORDER NON-CONFORMANCE / UPDATE = | 
QA Closed: Date: 


DISPOSITION AGAINST DEPARTMENT/PROCESS 


Water Jet Engineering 

Prod. Eng. Coor. Quality 

Rec/Store/Packaging Other 
Supplier 


Root Description of work order update Initial Action Sign & 
Cause Date | Step | Qty or Non-conformance Chief Eng Description Date Verification QC inspector 


АЕ | САТЕСОКУ 


Work Order: 
Skid-tube 
Machining 
Thermoforming 
Large Fab 


Crosstube 
Small Fab 
Finishing 
Composite 


Rework 

Scrap 

Use-as-is 

Work Order Update 


Part No. 


NCR No. 


Landing Gear 


General 


gn Bending 
N Centre Not Concentric to O/S 


E Cracks 


mE Crushed/Crimped. 

|| Cuffs 

|| Heat Treat 

N Inspection Strip in Tube 

| | Ripples in Bend 

E Torque Waves in Extrusion 

m Turning Sequence 

| | Wave/Twist in Tube 
H:/FORMS/Quality Аззигапсећарргомед QA/NCRWO Rev б 


Ы Вепа 


E BOM/Route 

| |Broken/Damaged 
E Burrs 

ШЕ Contamination 

m Countersink 

E Cut Too Short 

ШІ Drill Holes 

E Drawing 

| [Finish 

| [Folio 


E Grain ` 

E Hardware 

ТЕ inspection Incomplete 

m Instructions Incomplete/Unclear 
g Maintenance 

% Mislabeled 


н Misread 
Ш Offset 


Е Оиѓгоѓ Calibration 
Wu Out of Sequence 
m Outside Dimensions 


Ovalized 

Over/Under tolerance 
Part incorrect 

Part Lost/Missing 
Part Moved 
Positioned Wrong 
Power Loss/Surge 


Pressure/Forced 
Temperature/Cure 
Weld 

Wrong Stock Pulled 


Ш Other 


R100.0 TRANSITION BETWEEN R100.0 TRANSITION BETWEEN 


B24 
SEE DETAILE f TAPERED SECTIONS TAPERED SECTIONS 


0.625 WALL 
STOCK, REF 


3.500 | | 
STOCK, REF 
0.200 | 


30° Х 0.500 ОЕЕР 


[5 > CHAMFER 


0.000 


0.005 
2.8905 000 


— 4.971+0.030 


30.099+0.030 
39.050+0.030 
48.001%0.030 
55.546+0.030 
59.546+0.030 


9.315+0.030 
13.315+0.030 
21.707+0.030 


5.000+0.030 


2.618000 = 
2.684005 
27480555 u 


+0.005 
2.884000 SEE DETAIL Е 
A24 


3.01 9:05 20.063 


3.16392% 


3.308206 SEE DETAIL G © 


ү DETAIL E: 


CROSSTUBE CUFF рва 
SCALE 5X 


3.429: 2,505 


TAPER UNIFORMLY FROM 
[S } 3.429 900 THROUGH ТО 3.50088 
RUNNING OFF PART 


D412-664-243TRN ÁN 
TURNING DETAIL 


E 
2.6180005 REF pe TTE ' ӘЖ ATTACHED : 
Е 3.429 (ARS 3.500 095 3.526 200 


"nme lera es [а шш n FAST 


DETAIL F: 
TAPER ВИМ-ОРЕ са, 2009 b. 
NOT TO SCALE 


DART AEROSPACE LTD 


HAWKESBURY, ONTARIO, CANADA 


pes ТР | 


DETAIL G: |СНЕСКЕО | 427 _ |окаммомо. - REV. Е 
CUFF TRANSITIÓN c> IMFG.APPR | Ж” |0412-664-243 SHEET 4 ОҒ4 


SCALE 10Х 


APPROVED | AO |тте SCALE, 

DEAPPR. | < |СВОЗЗТОВЕ ASSEMBLY (412 HI AFT) NTS 

DATE (9.09.30 ӘНЕС ҒА ылы 
09. КОШОК АО: при На OREA PESA WOU 


ООА: Date: e И 
МСА: Yes / Мо WORK ORDER NON-CONFORMANCE / UPDATE 


QA Closed: Date: 


DISPOSITION 


AGAINST DEPARTMENT/PROCESS 


Water Jet Engineering 

Prod. Eng. Coor. Quality 

Rec/Store/Packaging Other 
Supplier 


Work Order: 
Skid-tube 
Machining 
Thermoforming 
Large Fab 


Crosstube 
Small Fab 
Finishing 
Composite 


Rework 
Part No. Scrap 
Use-as-is 


NCR No. Work Order Update 


Landing Gear 


E Bending 


М Centre Not Concentric to O/S 


м Cracks 


E Crushed/Crimped. 

Е Cuffs 

Ш Heat Treat 

Ш Inspection Strip іп Tube 
|| Ripples in Bend 

Ш Torque Waves іп Extrusion 
Ш Turning Sequence 

E Wave/Twist in Tube 


H:/FORMS/Quality Аззигапсећарргомед QA/NCRWO Rev G 


General 
m Bend 
E BOM/Route 
| |Broken/Damaged 
Burrs 
р Contamination 
b Countersink 
a Cut Too Short 
| [Drill Holes 
Ш Drawing 
| [Finish 
| |Folio 


FAULT LL FAUTCATEGORY — | 


ga Grain 

я Hardware 

Ш inspection Incomplete. 

м Instructions Incomplete/Unclear 
a Maintenance 

| | Mislabeled 


М Misread 
Ш Offset 


| | Out of Calibration 
@ Out of Sequence 
li Outside Dimensions 


Ovalized 

Over/Under tolerance 
Part Incorrect 

Part Lost/Missing 
Part Moved 
Positioned Wrong 
Power Loss/Surge 


Pressure/Forced 
Temperature/Cure 
Weld 

Wrong Stock Pulled 


| | Other 


2" [DRAWING NO. TITLE REV. E 0.Е.0. NO. - ЗНЕЕТ МО. 
0412-664-243 | ENGINEERING ORDER 0412-664-243-Е-1 SHEET 1 OF 2 ЖЕЙДЕ 

. р ню М ewm M — | 

DATE 11.03.31 _ DATE — 7/0% >) — [DATE l-03.21 


PURPOSE: 
REMOVED ABRASION STRIP IN FAVOR OF A THIN LAYER OF PROSEAL 890. 


CHANGE: 


PARTS LIST IS AMENDED AS FOLLOWS: 


D2856-600-1009 ABRASION STRIP | 


NOTES 2 AND 14, SHEET 1 ARE AMENDED AS FOLLOWS: 
IS: 


2) FINISH: CHEMICAL CONVERSION COAT PER DART QSI 005 4.1 
PRIME INSIDE AND OUTSIDE PER DART QSI 005 4.2 
MASK UNDERSIDE OF CROSSTUBE AS SHOWN (HATCHED AREA) 
PAINT OUTSIDE PER DART QSI 005 4.2 
AFTER PAINTING, APPLY CLEAR COAT ON HATCHED AREA 


14) APPLY A THIN COAT OF PROSEAL 890 ON INSIDE CONCAVE SURFACE OF 03189-1 
CHAFING SHIELD AND LET CURE PER MANUFACTURER'S INSTRUCTIONS. INSTALL 
PROSEALED D3189-1 CHAFING SHIELD ONTO CROSSTUBE BY APPLYING А THIN COAT OF 
PROSEAL 890 ONTO CROSSTUBE. BE SURE TO ELIMINATE ANY AIR GAPS. 


WAS: 


2) FINISH: CHEMICAL CONVERSION COAT PER DART QSI 005 4.1 
PRIME INSIDE AND OUTSIDE PER DART QSI 005 4.2 
PAINT OUTSIDE PER DART ОЗІ 005 4.2 


14) INSTALL D2856-600-1009 ABRASION STRIPS WITH A 0.13 REF GAP ON BOTTOM SIDE OF 
CROSSTUBE PER QSI 035. 


COPYRIGHT © 2011 BY DART AEROSPACE (ТО - 
THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPLIED ON THE EXPRESS CONDITION THAT IT IS 
NOT TO BE USED FOR ANY PURPOSE OR COPIED OR COMMUNICATED ТО ANY OTHER PERSON WITHOUT 
WRITTEN PERMISSION FROM DART AEROSPACE LTD. 


DQA: Date: ы“ 


NCR: Yes / Мо WORK ORDER NON-CONFORMANCE / UPDATE 


QA Closed: Date: 


DISPOSITION AGAINST DEPARTMENT/PROCESS 


Water Jet Engineering 

Prod. Eng. Coor. Quality 

Rec/Store/Packaging Other 
Supplier 


y 
Unapproved l d IE 


Work Order: 
Crosstube 
Small Fab 
Finishing 
Composite 


Rework 
| Part No. Scrap 
| Use-as-is 
Work Order Update 


Skid-tube 
Machining 
Thermoforming 


NCR No. Large Fab 


Landing Gear 


и Bending 


|| Centre Not Concentric to O/S 


|| Cracks 


|| Crushed/Crimped. 


m Cuffs 


|| Heat Treat 

E Inspection Strip in Tube 
Е Кірріев іп Вепа 

E Torque Waves in Extrusion 


|| Turning Sequence 
m Wave/Twist in Tube 
H:/FORMS/Quality AssuranceVapproved QA/NCRWO Rev G 


General 
Ш Вепа 
| |BOM/Route 
Ng Broken/Damaged 
| | Burrs 
| | Contamination 
Е Countersink 
E Cut Too Short 
| [Ог Holes 
м Drawing 
| | Finish 
ш Folio 


|__________________________ЕАШТСАТЕСОК_ 000 0 0 0 00 0 0 0 000 0 00 05 | CATEGORY 


|| Grain 

ІШ Hardware 

@ inspection Incomplete. 

|| Instructions Incomplete/Unclear 
| | Maintenance 

| |Mislabeled 


m Misread 
Е Offset . 


Ш Out of Calibration 
E Out of Sequence 
E Outside Dimensions 


Ovalized 

Over/Under tolerance 
Part Incorrect 

Part Lost/Missing 
Part Moved 
Positioned Wrong 
Power Loss/Surge 


Pressure/Forced 
Temperature/Cure 
Weld 

Wrong Stock Pulled 


ІШ Other 


DRAWING NO. TITLE REV. E| DART AEROSPACE LTD  |5£o.No. SHEET NO. SCALE 
D412-664-243 | | CROSSTUBE ASSEMBLY (412 HI AFT) ENGINEERING ORDER . |0412-664-243-Е.1 SHEET20F2 |. NTS 
рм К poo _ (МЕ — wo Z — [тою _ AM рар — 1 
DATE 11.03.31 DATE —— ДУ; DATE (1-05-51 


IS: : 
57161141 П4>П6» 
02856-600-1009 ABRASION STRIP 
D3189:T' CHAFING SHIELD (1; Бам ар D3189-1 CHAFING SHIELD (1, INSTALLED OVER ABRASION STRIP) 
р MS21920-28CLAMP,2X - 
2PL PL 


D412-664-603 
BENT TUBE 


D412-664-243 
ASSEMBLY DETAIL 


` 109 
> 


< 2] 


MASK AREA PRIOR TO PAINTING AND 
APPLY CLEAR COAT AFTER PAINTING 


(4 УУ 
O -RLL 


. COPYRIGHT © 2011 ВУ DART AEROSPACE LTD. - 


ОМ FROM DART AEROSPACE LTD. 


ООА: Date: k: 


NCR: Yes / No WORK ORDER NON-CONFORMANCE / UPDATE 


Skid-tube 
Machining 
Thermoforming 
Large Fab 


QA Closed: 


DISPOSITION AGAINST DEPARTMENT/PROCESS 


Crosstube Water Jet Engineering 
Small Fab Prod. Eng. Coor. Quality 
Finishing Rec/Store/Packaging Other 
Composite Supplier 


Work Order: 
Rework 
Scrap 
Use-as-is 
Work Order Update 


Part No. 


NCR No. 


FAULT b FAUTCATEGORY — Í 


Landing Gear 


Ш Bending 


m Centre Not Concentric to O/S 


|| Cracks 


|| Crushed/Crimped. 

m Cuffs 

ш Heat Treat 

lš Inspection Strip in Tube 

Ш Ripples in Bend 

= Torque Waves in Extrusion 

Ш Turning Sequence 

|| Wave/Twist in Tube 
H:/FORMS/Quality Аззигапсећарргомед QA/NCRWO Rev G 


General 
| | Bend 
| |BOM/Route 
| |Broken/Damaged 
Burrs 
м Contamination 
m Countersink 
ag Cut Too Short 
| Очи Holes 
& Drawing 
|. [Finish 
| |Folio 


Ш Grain 
Ш Hardware 
Ш Inspection Incomplete 


m Instructions Incomplete/Unclear : 


Ш Maintenance 
| Mislabeled 


IN Misread 
Ш Offset 


| | Out of Calibration 
E Out of Sequence 
|| Outside Dimensions 


Ovalized 

Over/Under tolerance 
Part Incorrect 

Part Lost/Missing 
Part Moved 
Positioned Wrong 
Power Loss/Surge 


Pressure/Forced 
Temperature/Cure 
Weld 

Wrong Stock Pulled 


| Е Other 


DRAWING NO. ТТЕ | REV. E| DART AEROSPACE LTD |050. NO. 
а TIO s v 
ралы ___42 oo 496 [wem ZZ — ео ДД [PR Jf | 


PURPOSE: 
REPLACE MAGNOBOND WITH 3M DP460 SCOTCH-WELD EPOXY ADHESIVE 


CHANGE: 


БИЕ Part Number Description 
-243 


Го | AR | SCOTCH-WELD 0Р460 | SCOTCH-WELD DP460 EPOXY ADHESIVE 3MSCOTCHWELD 7 — ] ADHESIVE, 3M SCOTCH-WELD 


WAS 
рг ст => кете е6—6—————=———-—== 
AJR: | MAGNOBOND 6398 ROCKWELL SPECIFICATION RBO-120-023 
ADHESIVE (TEXTRON/BELL SPEC. 299-947-100, 
ТҮРЕ ||, CLASS 2 ADHESIVE 


NOTE 12 & 16, SHEET 115 AMENDED AS FOLLOWS: 


12) INSTALL D2896-1 CENTER SUPPORT USING A 0.04" TO 0.07" THICK LAYER OF SCOTCH-WELD DP460 
PER QS! 015. LET CURE FOR 24 HOURS AFTER INSTALLATION AND PRIOR TO PACKAGING. 


16) TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE AT LEAST 1.5 THREADS SHOWING IN SAFETY AND 
THAT NUT HAS NOT BOTTOMED-OUT AFTER TORQUING. PRIOR TO PACKAGING, RE-CHECK 
TORQUE ON CLAMPS AFTER ADHESIVE HAS CURED FOR 24 HOURS. · 


WAS: 


12) INSTALL D2896-1 SUPPORT USING 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 6398 TO THE 
SURFACE OF D2896-1 THAT WILL BE IN CONTACT WITH THE CROSSTUBE PER QSI 015. LET CURE 
FOR 12 HOURS AFTER INSTALLATION AND PRIOR TO PACKAGING. 


16) TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE AT LEAST 1.5 THREADS SHOWING IN SAFETY AND 
THAT NUT HAS NOT BOTTOMED-OUT AFTER TORQUING. 


COPYRIGHT G 2011 BY DART AEROSPACE LTD 
IS PRIVATE AND CONFIDENTIAL AND 13 SUPPLIED ОМ THE EXPRESS CONDITION THAT IT 15 


THIS DOCUMENT 
КОТ ТО BE USED FOR ANY PURPOSE ОЯ COPIED OR COMMUNICATEO TO ANY OTHER PERSON WITHOUT : 


WRITTEN PERMISSION FROM DART AEROSPACE LTD. 


ЭФ 


+ 


NCR: Yes / No 


< 


DISPOSITION AGAINST DEPARTMENT/PROCESS 


Work Order: 


Rework Skid-tube 


Part No. 


` 
А 
| 
^ i 


Landing Gear 
| | Bending 
ІШ Centre Not Concentric to 0/5 


м Cracks 


|| Crushed/Crimped. 

Ш Cuffs 

Ш Heat Treat 

m Inspection Strip in Tube 
| || Ripples in Bend 

|| Torque Waves in Extrusion 
x Ш Turning Sequence 

ш Wave/Twist in Tube 


H:/FORMS/Quality Аззигапсећарргомед QA/NCRWO Rev С. 


Scrap 
Use-as-is 
Work Order Update 


General 


w Bend 


| |BOM/Route 
Ш Broken/Damaged 


Е Виггѕ 


. a Contamination 


Е Countersink 
E Cut Too Short 
| [Drill Holes 
Ш Drawing 

Em Finish 

m Folio 


Small Fab | 


Finishing] ` |° 


s s ЕЗ 


Machining 
Thermoforming 
Large Fab 


FAULT CATEGORY 


m Grain 

м Hardware 

Е Inspection Incomplete 

m Instructions Incomplete/Unclear 
.| |Maintenance 

E Mislabeled 


м Misread 
| | Offset 


E Out of Calibration 
| | Out of Sequence 
m Outside Dimensions 


Crosstube E > 


| Prod. Eng. Coor. 


Water _Е 


© Rec/Store/Packaging 
Supplier 


Ovalized 

Over/Under tolerance 
Part Incorrect 

Part Lost/Missing 
Part Moved 
Positioned Wrong 
Power Loss/Surge 


Pressure/Forced 
Temperature/Cure 
Weld 

Wrong Stock Pulled 


|| Other 


Engineering К 
Quality 
Other | 


